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(54) Abstract Title 

Environmental magnetism compensating device f or a crt display 

(57) A geomagnetism sensor 2 outputs the vertical magnitude of geomagnetism as a detection signal Vy. An 
A-D converter 5 converts the detection signal Vy into digital data which in turn is supplied to a CPU 6 together 
with data from a memory 1 The CPU 6 performs a computation based on a vertical deflection signal VH, the 
data from the memory 1 and the detection signal Vy to provide parameters hposi, yvj, vcarK:el for determining 
current values to be supplied to a deflection yoke 13. a convergence correction coil 14 and a beam landing 
correction coll 15. O-A converters 7-9 convert these parameters into analog signals. Drive circuits 10-12 
receives the analog signals provided by conversion to generate current for driving the deflection yoke 13, the 
convergence correction coil 14 and the beam landing correction coil 15. Image variations under the influence 
of the vertical component of geomagnetism are automatically corrected. 
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TITLE OF THE INVENTION 

ENVIRONMENTAL MAGNETISM COMPENSATING DEVICE ASD 
CATHODE-RAY TUBE DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 
Field of ihe Uiveniion 

The present invention relates to a technique for compensating for the effects of 
an environmental magnetic field, particularly geomagnetism, in which a device is placed. 
More particularly, the invention relates to a geomagnetism compensating technique 
suitable for a high-resolution CRT display device for use as a computer displav device. 

Description of the Background An 

High-resolution CRT display devices for use as, e.g., computer display devices 
with 17- to 21 -inch diagonal screens and with 1280-dot by 1024-line resolution have 
becoming predominant. Further, such devices with 22- to 24-inch diagonal screens have 
been increasingly required to provide a 1600-doi by 1200-line resolution. To meet the 
requirement for such a resolution, the currently prevailing pitch of phosphors is 0.28 mm'; 
However, there is also a need for high-definition CRTs with a phosphor pitch as fine as 
0.25 mm. 

Unfortunately, such high-resolution computer CRT display devices are in some 
cases_^ffected by_^geomagnetism, e.g. the- vertical component thereof, to generate 
variations in horizontal image position, convergence and beam landing, causing 
degradation in image quality of the devices. In particular, the above-mentioned high- 
definition CRTs with fine phosphor pitch exhibit more profound effects of the same 
amount of horizontal image position variation, the same amount of misconvergencc and 



the same amouni of beam mislanding upon the dcgradaiion in device image quality ihan 
do CRTs wiih larger phosphor pilches, lo show ihe adverse effects of geomagnetism, e.g. 
the venical component thercor which appear more significantly. 

The following techniques have been proposed to pievcnt variations in 
horizontal image posiiion, convergence and beam landing under the influence of such 
magnetism, e.g. the venical component thereof: 

(1) To prepare exposure designs separately for CRTs for use in the Northern 
Hemisphere and CRTs for use in the Southern Hemisphere since geomagnetism, e.g. the 
vertical component thereof, differs greatly between the Northern Hemisphere and the 
Southern Hemisphere on Earth. 

(2) To enhance magnetic shielding to reduce the effects of geomagnetism, e.g. 
the venical component thereof. 

(3) To provide means for correcting the variations in horizontal image position, 
converaence and beam landing under the influence of geomagnetism, e.g. the vertical 
component thereof. 

The technique (1) which prepares the separate CRT exposure designs increases 
costs and is therefore impractical. The technique (2) which merely enhances the 
magnetic shielding is insufficient to solve the problem. Hence, the technique (3) for 
coneciing the horizontal image position variation, misconvcrgence and beam mislanding 
by using the correcting means has been examined. 

Fig. 25 is-a perspective view illustrating the correcting means of a CRT 16. 

The CRT 16 comprises a deflection yoke 13 serving as a fundamental part, and a 
convergence correction coil 14 and a beam landing correction coil 15 which are mounted 
around the neck thereof. The convergence correction coil 14 and the beam landing 
correction coil 15 are provided to correct misconvergence and beam mislanding. 



rcspcciivcly. Respective correciion currents arc supplied lo the deReciion yoke 15 and 
ihc correction coils 14 and 15. 

Fig. 26 is a block diagram of a circuit for supplying the correction currents. 
The circuit of Fig. 26 comprises a first individual adjustment means 17 which sets 
standard adjustment values for correction of the horizontal image position, 
misconvergence and beam mislanding, for example, during the manufacture of a CRT 
display device, and a second individual adjustment means 18 for coneciing the variations 
in horizontal image position, convergence and beam landing under ihc influence of 
geomagnetism, e.g. the vertical component thereof, at the position of installation, for 
example, when the CRT display device is installed. 

Each of the first and second individual adjustment means 17 and 18 supplies 
three correction current adjustment values to adder-subtracter circuits 19 to 21, 
respectively. The adder-subtracter circuits 19 to 21 perform addition and subtraction 
upon the adjustment values from the first and second individual adjustment means 17 and 
18. The results of addition and subtraction from the adder-subtracter circuits 19 to 21 
are supplied to drive circuits 22 to 24 for driving the deflection yoke 13, the convergence 
correction coil 14 and the beam landing correciion coil 15, respectively. Thus, the 
correction currents in accordance with the adjustment values are supplied to the 
deflection yoke . 13, the convergence correction coil 14 and the beam landing correction 
coil 15, respectively. 

The geomagneiism-reiated-correciion-using the circuit shown in Fig. 26 is 

required to adjust the second individual adjustment means 18 when the CRT 16 is 
installed, moved or changed in orientation thereof. However, such an adjustment 
requires special measuring equipment and expert knowledge for adjusting the horizontal 
image position, convergence and beam landing while making a measurement on a display 



screen of ihc CRT 16. Therefore, the lechniquc (3) is disadvantageous in that a user ihai 
makes the adjustmcni by himself or herself finds difficulty in accomplishing a successful 
result and in that the installation or movement of the CRT display device requires a 
complicated procedure such as the visit oi'. a . serviceman having expert knowledge. 
5 Another disadvantage is that the above-mentioned correction circuit constructed in 
hardware form has a very complicated and large-scale circuit configuration. 

SUMN4ARY OF THE INVENTION 

According to a firsi aspect of the present invention, an environmental 

10 magnetism compensating device comprises, a magnetism sensor for detecting a vertical 
component of a magnetic environment in which a cathode-ray tube including a deflection 
yoke, a convergence correction coil and a beam landing correction coil is placed to output 
a detection signal; an arithmetic unit for determining first to third parameters based on the 
detection signal; and a driver for supplying current having values set based on the first to 

15 third parameters, respectively, to the deflection yoke, the convergence correction coil and 
the beam landing correction coil. 

Preferably, according to a second aspect of the present invention, in the 
environmental magnetism compensating device of the first aspect, the current supplied to 
the convergence correction coil varies at a single rate of change in synchronism with a 

20 vertical deflection signal for the cathode-ray tube. 

^Preferablvr -aeeordiiig -to a- third aspect- of the -present invention; -in the 

environmental magnetism compensating device of the first aspect, the current supplied to 
the convergence correction coil varies at two difference rates of change for a lime period 
corresponding to one frame in synchronism with a vertical deflection signal for the 
25 cathode-ray tube. 
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Preferably, according lo a fourth aspeci of ihc present invenlion, in ihc 
environmental magnetism compensating device of the first aspeci. the current supplied lo 
the beam landing coneciion coil is in synchronism with a vertical deOcciion signal for the 
cathode-ray lube and has a waveform symmetrical with respect to a midpoint of a time 
5 period corresponding to one frame. 

Preferably, according to a fifth aspect of the present invention, in the 
environmental magnetism compensating device of the first aspect, the current supplied to 
the beam landing correction coil is in synchronism with a vertical deflection signal for the 
cathode-ray tube and has a waveform as\Tnmetrical with respect to a midpoint of a time 
10 period corresponding to one frame. 

Preferably, according to a sixth aspeci of the present invention, in ihe 
environmental magnetism compensating device of the fourth or fifth aspect, the current 
supplied to the beam landing correction coil has a variable DC level. 

According to a seventh aspect of the present invention, a caihode-ray tube 
15 display device coniprises: an environmental magnetism compensating device as recited in 
any one of the first to sixth aspects; and the cathode-ray tube. 

In accordance with the environmental magnetism compensating device of the 
first aspeci of the present invention, the values of current supplied to the deflection yoke 
for correcting a horizontal image position, the convergence correction coil for correcting 
20 misconvergence and the beam landing correction coil for correcting beam mislanding are 
— set respectively based on the first to third parameters-determined based on ihe vertical 
component of the magnetic environment. If the niagnetic environment in which the 
CRT is placed is changed when the CRT is installed, moved or changed in orientation 
thereof, the arithmetic unit determines the first to third parameters suitable for the 
25 changed magnetic environment. Therefore, the environmental magnetism compensating 



device of the firsi aspeci can make an auiomaiic adjustmcni which conecis the variaiions 
in horizonial image position, convergence and beam landing wiihoui ihe need foi special 
measuring equipmeni. expert knowledge and user's adjusimeni. 

The environmental magnetism compcnsaiing device of the second aspect of the 
5 present invention can readily correct such misconvergence that the directions thereof on 
upper and lower parts of the CRT are opposite from each other under the infiuence of the 
vertical component of the magnetic environment. 

The environmental magnetism compensating device of the third aspect of the 
present invention can correct misconvergence when the amount of misconvergence 
10 resulting from the venical component of the magnetic environment differs between the 
upper and lower pans of the CRT, for example, due to the deviation of the position of 
electron guns. 

The environmental magnetism compensating device of the fourth aspect of the 
present invention can readily correct beam mislanding which tends to decrease in upward 
15 and downward directions from the center of the CRT under the influence of the vertical 
component of the magnetic environment. 

The environmental magnetism compensating device of the fifth aspect of the 
present invention can correct beam mislanding when the amount of beam mislanding 
resulting from the vertical component of the magnetic environment differs between the 
20 upper and lower parts of the CRT, for example, due to the deviation of the position of 

elecirongunsr - - - 

The environmental magnetism compensating device of the sixth aspect of the 
present invention can counteract the influence of variations due to individual differences 
in CRT which include variations in the beam landing correction coil when the device 
25 corrects beam mislanding resulting from the vertical component of the magnetic 



cnvironincni. 

The cathodc-ray lubc display device of ihc seventh aspect of the present 
invention may be installed, moved and changed in orientation thereof without 
consideration of variations in horizontal image position, convergence and beam landing 
resulting from variations in the magnetic environment. 

It is therefore an object of the present invention to provide a technique for 
making an automatic adjustment which corrects variations in horizontal image position, 
convergence and beam landing under the influence of geomagnetism, e.g. the vertical 
component thereof, when a CRT display device employing a high-definition CRT is 
installed or moved without the need for special measuring equipment, expert knowledge 
and user's adjustment. 

These and other objects, features, aspects and advantages of the present 
invention will become more apparent from the following detailed description of the 
present invention when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating a preferred embodiment of the present 

invention; 

Fig. 2 is a graph showing a relationship hwetween a horizontal magnetic field and 
a detection signal Vx; 

Fig; -3 is a graph-showing a relationship between a vertical magnetic field and a 

detection signal Vy; 

Fig. 4 is a flowchart showing a main routine according to the present invention; 
Figs. 5 through 9 are flowcharts showing the processing of subroutines 
according to the present invention; 



Fig. 10 IS a concepiua) view illusiraiing a horizontal image position; 
Figs. H and 12 arc conceptual views schematically illustrating changes in 
horizontal image position; 

Fig. 13 is a conceptual view illustrating convergence; 

Figs. 14 and 15 are conceptual views schematically illustrating the amount of 
misconvergence: 

Figs. 16 and 17 are conceptual views illustrating beam landing; 

Figs, IS and 19 are conceptual views schematically illustrating the amount of 
beam mislanding; 

Figs. 20 through 24 are graphs schematically showing changes in parameter 

values; 

Fig. 25 is a perspective view illustrating a correcting means of a CRT; and 
Fig. 26 is a block diagram showing a background art circuit. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a block diagram of a geomagnetism compensating device according to 
one preferred embodiment of the present invention, which is applicable to a CRT 16 
shown in Fig. 25, 

(I) Construction 

With reference"io"Fig. Ira memory 1 stores therein, for example; adjustment 
values determined under predetermined conditions and set values such as a sensor 
reference value to be described later which are w-ritien during the manufacture of a CRT 
display device in a factory. A geomagnetism sensor 2 includes a means for detecting the 
direction of geomagnetism at a position where the CRT 16 is placed, to output. detection 



signals Vx and Vy which rcspcciivcly indicate ihc horizontal and vertical magnitudes of 
seomagnciism in the form of voltage. Such a magnetism sensor is disclosed, for 
example, in Japanese Patent Application Laid-Opcn No. P62-39994A (1987) and 
Japanese Patent Application Laid-Opcn No. P04-109538A (1992). Fig. 2 is a graph 
showing a relationship between a horizontal magnetic field and the detection signal Vx, 
and Fig. 3 is a graph showing a relationship between a vertical magnetic field and the 
detection signal Vy. The values of the detection signals Vx and Vy in the instance 
shown in Figs. 2 and 3 increase with the increase in magnetic field intensity. 

A microcomputer 3 receives the outputs from the memory 1 and the 
geomagnetism sensor 2. The microcomputer 3 includes A-D conveners 4, 5, a central 
processing unit (referred to hereinafter as a CPU) 6, and D-A conveners 7 to 9. The A- 
D converters 4 and 5 convert the detection signals Vx and Vy from the geomagnetism 
sensor 2 into digital data, respectively. The digital data from the A-D converters 4, 5 
and the data from the memory 1 are supplied to the CPU 6. The CPU 6 performs 
computations in accordance with software to be described later based on a vertical 
deflection signal VH for the CRT 16, the data from the memory 1 and the detection 
signals Vx and Vy. 

As a result of the computations, the CPU 6 provides parameters hposi, wj and 
vcancel which determine the current values to be supplied to a deflection yoke 13, a 
convergence correction coil 14 and a beam landing coireaion coil 15, respectively. The 
J0iA_a>nverters.7.to_9_ con vert-the -parameters •hposi,^ y^ into analog-signals, 

respectively. The analog signals from the D-A converters 7 to 9 are supplied to drive 
circuits 10 to 12, respectively. The drive circuits 10 to 12 provide currents for driving 
the deflection yoke 13, the convergence coireaion coil 14 and the beam landing 
correction coil 15, respectively, which are mounted around the neck of the CRT 16, for 
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example, shown in Fig. 26. 

The gcomagnciism compensating device constructed as above described 
performs software processing to be described later in consideration for geomagnetism, e.g. 
the vertical component thereof, detected by the geomagnetism sensor 2 to determine the 
current values for driving the deflection yoke 13 which optimizes a horizontal image 
position, the convergence concciion coil 14 which optimizes convergence, and the beam 
landing correction coil 15 which optimizes beam landing. Of course, a display device 
including such a geomagnetism compensating device and the CRT is contemplated within 
the scope of the present invention. 

It should be noted that Japanese Patent Application Laid-Opcn No. PlO- 
164612A (1998) does not disclose a technique which takes into consideration the vertical 
component of geomagnetism although it discloses the technique of detecting the direction 
and intensity of the horizontal component of geomagnetism to control current to be 
supplied to a correction coil by means of software. 

(II) Details of Processing 
(Ua) Main Routine 

Fig. 4 is a flowchan showing main processing (referred to herein as a main 
routine) according to the present invention. In the description below, it is assumed thai 
20 digital values ranges from "0*' to "255" with respect to current full scale. 

' • " ' At ihe-siart of-the-main-routine,~a subrouiine-get^sensor-io-be-described-later-is.. 

executed in Step S2. Next, w-hether or not demagnetization (referred to hereinafter as 
degaussing) is being executed is judged in Step S3. This judgement is made, for 
example, when power is turned on after the installation of the display device. The 
25 judgement in Step S3 also includes a judgement as to whether or not degaussing provided 



1 1 

in the display device is manuaily being executed. 

If degaussing is not being executed in Step S3 (no), three groups of processes: a 
group of processes in Steps S5 to S7, a group of processes in Steps S8 to SlO and a group 
of processes in Steps Sll to S13 are executed in parallel or in sequential order. These 
5 three groups of processes are shown in Fig. 4 as individually leading to the end of the 
main routine for purposes of simplification. Precisely, the main routine is terminated 
when three processes: one of Steps S6 and S7, one of Steps S9 and SlO and one of Steps 
SI 2 and SI 3 are all completed. 

Whether to make a correction (HPOSl_ENABLE) using the deflection yoke 13 

10 or not is judged in Step S5. If the correction is not to be made (no), the flovi- proceeds to 
Step S6. If the correction is to be made (yes), the flow proceeds to Step S7. In Step S6, 
the CPU 6 gives a value hposi_faci as the parameter hposi to the D-A convener 7. The 
D-A converter 7 converts the value hposi fact into an analog value, and the drive circuit 
10 supplies the correction currcni to the deflection yoke 13 based on the analog value. 

15 The value hposi_faci is set, for example, under predetermined conditions (refened to 
hereinafter as a manufacturing environment: e.g. horizontal magnetic field = ±0 mT and 
vertical magnetic field = +0.04 mT) during the manufacture of the CRT display device in 
a factory. In Step S7, a subroutine calc_hposi to be described later is executed. 

Whether to make a correction (YVJ_ENABLE) at the convergence correction 

20 coil 14 or not is judged in Step S8. If the correaion is not to be made (no), the flow 

proceeds-to Step S9; If the correction is to be made (yes), the flow proceeds to Step SlO. 

In Step S9, the CPU 6 gives a value yvj_fact as the parameter yy'} to the D-A convener 8. 
The D-A convener 8 converts the value yvj_fact into an analog value, and the drive 
circuit 11 supplies the correction current to the convergence correction coil 14 based on 

25 the analog value. The value yvj_faci is set, for e.xample, in the manufacturing 
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cnvironmcni. In Sicp SlO, a subrouiinc calc_\-\j lo be described later is cxccuicd. 

Wheihci lo make a correction (VCANCEL_ENAJ3LE) ai the beam landing 
coneciion coil 15 or not is judged in Step SI 1. If ihc corrcciion is not lo be made (no), 
the flow proceeds to Step SI 2. If the correction is to be made (yes), the flow proceeds to 
Step S13. In Step S12, the CPU 6 gives a value vcancel^faci as the parameter vcancei to 
the D-A converter 9. The D-A convener 9 converts the value vcanccl^fact into an 
analog value, and the drive circuit 12 supplies the corrcciion current to the beam landing 
corrcciion coil 15 based on the analog value. The value vcancel^fact is set, for example, 
in the manufacturing environment. \n Step SI 3, a subroutine calc_vcancel lo be 
described later is executed. 

As above described, the horizontal image position correction, the 
misconvereence correction and the beam mislanding correction which are processed in 
the form of subroutines may be independently selectively performed or none of them may 
be performed. The main routine may be adapted to execute only once the reading of the 
5 values of geomagnetism detected by the geomagnetism sensor 2 in Step S2 and the 
above-mentioned series of correction processes to fix the parameters hposi, yvj and 
vcancei outputted from the D-A converters 7 to 9 when degaussing is carried out, thereby 
providing the stability of operation. 

If it is judged in Step S3 that degaussing is being executed (yes): Step S4 is 
20 executed. Step S4 is similar to Steps S6 and S9 in that the CPU 6 gives the values 
fip6si~facf and yvj_fact aslhe paraineters hposi and \^j icTlhe D-A conveners 7 and 8, 
respectively, but differs from Step S12 in that a value which sets the current value to be 
supplied to the beam landing correction coil 15 at zero is supplied as the parameter 
vcancei to the D-A converter 9. This allows better degaussing. For instance, the 
25 parameter vcancei takes on a value "128" intermediate between the possible digital values 
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"0" and "255." 

(lib) Subroutines 

Fig. 5 is a flowchart showing ihc processing of the subroutine gci^scnsor 
5 executed in Step S2. At the start of the processing of the subroutine get_sensor, a 
judgement is initially made in Step Si 4 as to whether or not a zero adjustment in the 
geomagnetism sensor 2 is being executed. If the zero adjustment is being executed (yes), 
the flow proceeds lo Step SI 5. 

Ln Step S15, parameters vx_ccnler and vy_center are set respectively at values 

10 Vx^ave and Vy_ave. The parameters vx^center and vy^cenier have a meaning 
respectively as factory-adjusted digital reference values (zeros) of the detection signals 
Vx and Vy detected by the geomagnetism sensor 2 in the manufacturing environment. 
The detection signals Vx and Vy provided from the geomagnetism sensor 2 and 
mdicaiive of the horizontal and vertical magnitudes of geomagnetism are converted into 

15 the digital values in the A-D conveners 4 and 5, respectively. The values Vx_ave and 
Vy^avc are, for example, the average value of several (e.g., four) preceding outputs of the 
respective digital values from the A-D conveners 4 and 5 in the manufacturing 
environment. Although it is not always required to provide the average value of the 
several preceding outputs, the use of the average value provides the stability of operation. 

20 After Step S15 is completed, the flow returns to the main routine shown in Fig. 4. 

— -On -the other hand, if the zero adjustment in the geomagnetism sensor 2 is not- 
being executed (no) in Step SI 4, the flow proceeds to Step SI 6, In Step SI 6, a 
subroutine get^vxy^delta lo be described layer is executed. After Step S16 is completed, 
the flow returns to the main routine shown in Fig. 4. 

^*g- 6 is a flowchart showing the processing of the subroutine get_vxy_delta 



exccuied in Step SI 6. Ai ihc sian of \hc processing of the subroutine eci_vxy_deUa. 
parameters vx_sensor and vy sensor arc sei respectively ai the values Vx avc and 
Vy_ave in Step Si 7 similar to Step 515. Next, the absolute value of a difference 
between a value vy_sieady determined by the preceding processing of the subroutine 
gei^vxy deUa and the value of the parameter vy sensor determined in Step Si 7 is 
calculated in Step SI 8. A judgement is made as to whether or not the absolute value is 
greater than a predeteimined allowable value SENS_ADC_TOL which allows for enors 
in the A-D conveners 4 and 5. If the absolute value is greater than the allowable value 
SENS_ADC_TOL (yes), the flow proceeds to Step S19. In Step S19, the value of the 
0 parameter vy.sensor (which equals the average value Vy^ave of the several (e.g., four) 
preceding outputs of the digital value in the manufacturing environment, the digital value 
being obtained by conversion of the detection signal Vy in the A-D convener 5) is 
substituted for the value vy_sieady. 

After the processing in Step 519 is completed, the flow proceeds to Step S20. 
If the absolute value is not greater than the allowable value SENS_ADC_TOL in Step 
818, the flow also proceeds to Step S20. In step S20, the value vy.steady obtained by 
preceding processing is substituted for the value vy^sieady (i.e., not updated). Since the 
allowable value SENS_ADC_TOL which allows for the errors in the A-D converters 4 
and 5 are thus set for the detection signals from the geomagnetism sensor, the value 
20 vy^sieady is updated if it is varied beyond the errors in the A-D conveners 4 and 5, but is 

^neglected if it is within the- allowable range of ihe„erTors.._ This achieycs the stability of 

operation. 

Next, whether to make a correction (SENSOR^ENABLE) using geomagnetism 
or not is judged in Step S21. The value of a parameter vy_delta required for the 
25 correction using geomagnetism is set in Steps S22 and S23. If the coneciion is to be 
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made (yes), ihc flow proceeds lo Sicp S22 in which ihc absoluic value of a difference 
between the value vy steady and the value of the parameter vy cenier is adopted as the 
parameter vy delta. On the other hand, if the conection is not to be made (no), a zero is 
substituted for the parameter vy^delia in Step S23. After Steps S22 and S23 are 
5 completed, the flow returns to the processing of the subroutine gei^sensor. 

Fig. 7 is a flowchart showing the processing of the subroutine calc_hposi 
executed in step S7. The subroutine calc^hposi includes Step S24 for calculating a 
value hposi_c to be given as the parameter hposi from the CPU 6 to the D-A convener 7 
when the correction using the deflection yoke 13 is to be made. More specifically, the 
10 value hposi_c is given by 

hposi^c=: ADJ^HPOSI + ^HPOSLGAJN X HPOSLPOL X vy_delia} 
hposi = hposi_c 

where ADJ^HPOSI is a factory-adjusted reference value of the parameter hposi, which is 
set when the horizontal image position correction is made on the influence of 
15 geomagnetism, e.g. the vertical component thereof, through the drive circuit 10 in the 
manufacturing environment or which is the set factory-adjusted reference value modified 
by a user; HPOSLGAIN is the absolute value of a correction factor of the correction 
current to be flowed to the deflection yoke 13 so as to counteract the influence of 
geomagnetism, e.g. the vertical component thereof, to optimize the horizontal image 
20 position: and HPOSI_POL is the polarity of the correaion factor. The absolute value 

HPOSr GMbLand_.the polarity HROSL-POL-are-determined,4or example, by simulation; 

previously set, and stored in the memory 1. A detailed form of the correction will be 
described later in the next section (III). 

Fjg. 8 is a flowchart showing the processing of the subroutine calc^wj 
25 executed in step SIO. The subroutine calc^j includes Step S25 for calculating a vai^e 
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y\*'}_c 10 be given as the parameicr N-vj from ihe CPU 6 lo the D-A convener 8 when ihc 
correciion using ihc convergence corrcciion coil 14 is lo be made. More specifically, ihc 
value wj_c is given by 

w j c = ADJ^YVJ -^ {YVJ GAIN >' WJ POL X vy dclia} 

= yvjc ' (^) 

where ADJ_YVJ is a faciory-adjusied reference value of ihe parameter y\j, which is sci 
when the convergence correciion is made on ihe influence of geomagneiism, e.g. ihe 
vcnical componcnl thereof, through ihe drive circuit 11 in the manufaciuring 
environment or which is the set factory-adjusted reference value modified by the user; 
10 YVJ^GAIN is ihe absolute value of a correction factor of ihe correction current to be 
flowed to ihe convergence coneciion coil 14 so as lo counteract the influence of 
oeomagneiism, e.g. ihe vcnical component thereof, to opiimize the convergence; and 
YVJ_POL is the polarity of the correciion factor. The absolute value YVJ GATN and 
the polarity YVJ^POL are determined, for example, by simulation, previously seu and 
15 stored in the memor\- 1. A detailed form of the con-ection will be described later in the 
next section (III). 

Fie. 9 is a flowchan showing the processing of the subroutine calc_vcancel 
executed in step SI 3. The subroutine calc^vcancel includes Step S26 for calculating a 
value vcancel_c to be given as the parameter vcancel from the CPU 6 to the D-A 
20 convener 9 when the correction using the beam landing correction coil 15 is to be made. 

More specifically, the value vcancel-c is given by 

vcanceLc = ADJ^VCANCEL + {VCANCEL^GAIN X VCANCEL_POL X 

vy_delta} 

vcancel = vcancel_c (-'^ 
25 where .ADJ_VCANCEL is a factory-adjusted reference value of the parameter vcancel. 
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which is SCI when the beam landing corrcciion is made on ihe infiuencc of geomagnetism, 
e.g. ihe vcriical componcni ihcrcof, through the drive circuit 12 in the manufacturing 
environment or which is the set factory-adjusted reference value modified by the user; 
VCANCEL^GAIN is the absolute value of a concction factor of the correction current to 
be flowed to the beam landing correction coil i 5 so as to counteract the influence of 
geomagnetism, e.g. the vertical component thereof, to optimize the beam landing; and 
VCANCEL^POL is the polarity of Ihe correction factor. The absolute value 
VCANCEL^GAIN and the polarity VCANCEL^POL are determined, for example, by 
simulation, previously set, and stored in the memory 1. A detailed form of the 
correction will be described later in the next section (III). 

The geomagnetism compensating device which operates as described 
hereinabove may use geomagnetism, e.g. the vertical component thereof, detected by the 
geomagnetism sensor 2 to accomplish software-controlled corrections for determining the 
current values to be supplied to the deflection yoke 13, the convergence correction coil 14 
and the beam landing correction coil 15. Thus, the geomagnetism compensating device 
can automatically and satisfactorily correct the horizontal image position, convergence 
and beam landing when the direction of geomagnetism is changed with respect to the 
CRT 16 which is installed or moved. This permits the user to readily install or move the 
CRT display device employing the high-definition CRT without the need for special 
measuring equipment and expert knowledge. 

— ■-: — -Additionally,-the absolute value and polarity of each correction factor which are 
stored in the memory 1 may be arbitrarily changed. This facilitates changes in 
correction amount. Funhermore, the computations use the factory-adjusted reference 
values ADJ^HPOSL AJDJ^YVJ and ADJ.VCANCEL of the parameters hposi. yx j and 
vcancel, and the change vy^delta in vertical intensity of geomagnetism with respect to 
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thai in the manufacturing environment. Therefoie, the compuiaiions are not affected by 
individual variations, if any. of the CRT 16 including the deflection yoke 13. the 
convergence correction coil 14 and the beam landing correction coil 15, and the 
geomagnetism sensor 2, lo achieve precise conections. 

(HI) Detailed Forms of Compensation 
(111a) Horizontal Image Position Correction 

Fig. 10 is a conceptual view illustrating a positional relationship between a 
display screen 100 of the CRT 16 and a raster image lOS displayed on the display screen 
100. The deflection yoke 13 shall be mounted in such an orientation that the greater the 
value of the parameter hposi ouipuiled from the D-A converter 7, the greater the 
displacement (change in horizontal image position) of the raster image lOS along the 
horizontally rightward arrow F of Fig. 10. The direction of the arrow F is assumed to be 
positive hereinafter. The drive circuit 10 shall be designed, for example, so that the 
current value lo be supplied to the deflection yoke 13 changes by ±1.0 mA when the 
digital value changes by ±1. When the CRT 16 has, for example, a 21-inch diagonal 
screen, the horizontal image position changes by ±0.1 mm when the digital value 
changes by ± 1. 

In such cases, the absolute value HPOSLGAIN and the polarity HPOSLPOL 
of the correction factor are set in a manner to be described below when geomagnetism, 
' e-gTihe vert icall:omponent thereof, is changed. 

Initially, the horizontal image position correction is normally performed on the 
display device including the geomagnetism compensating device shown in Fig. 4 and the 
CRT 16 in the manufacturing environment. Next, a change in horizontal image position 
is measured in the presence of a magnetic field applied to the display device when the 
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display device is placed in the Nonhem Hemisphere and the Souihcm Hemisphere. Figs. 
11 and 12 arc conceptual views schematically illustrating changes in horizontal image 
position when the display device is placed in the Nonhem Hcmispheic and the Southern 
Hemisphere, respectively. The change in horizontal image position is dependent on the 
vertical intensity of geomagnetism but is not dependent on the horizontal intensity thereof. 
For instance, the change in horizontal image position was -2.0 mm under the 
environmental conditions in the Nonhem Hemisphere that the horizontal magnetic field = 
±0 mT and the venical magnetic field = + 0.08 mT. In another instance, the change in 
horizontal image position was +4.0 mm under the environmental conditions in the 
Southern Hemisphere that the horizontal magnetic field = ±0 mT and the venical 
magnetic field = -0.04 mT. These changes in horizontal image position arc corrected by 
moving the horizontal image position in the directions of the arrows A and B of Figs. 1 1 
and 12, respectively. Such a correction may be achieved by controlling the current to be 
flowed to the deflection yoke 13. 

In the instance shown in Fig. 1 1, the raster image lOS should be moved by +2.0 
mm in the positive horizontal direction. Then, the setting is made such that 
HPOSLGAIN = 20 and HPOSLPOL = "+." In the instance shown in Fig. 12, the raster 
image lOS should be moved by -4.0 mm in the positive horizontal direction. Then, the 
setting is made such that HPOSI^GAIN = 40 and HPOSI_POL = The values 

and are used respectively to represent the signs and of the value HPOSI_POL 
-for-the-calculaiions given-by-Equation (1). — _ _ 

The vertical intensity of geomagnetism detected by the geomagnetism sensor 2 
in the manufacturing environment is, for example, +0.04 mT as above described. Then, 
the average value Vy^ave of the digital values for the detection signal Vy is set at "150" 
based on the graph shown in Fig. 3. This average value Vy_ave = 150 is employed as 



ihe values of ihe parameters vy^ccnier and vy_scnsor in Sicp Si 5 (Fig. 5) and Slcp SI 7 
(Fig. 6). 

On the oiher hand, ihe vertical magnetic field = +0,08 mT under the above- 
mentioned environmental conditions in the Northern Hemisphere. The average value 
5 Vy_ave in this case is set at "170" based on the graph of Fig. 3. This average value 
Vy ave = 170 is employed as the value of the parameier vy sensor in Step Si 7 (Fig. 6). 
Therefore, the value of the parameter vy^delia is determined as 1 150 - 170 i = 20 in 
Steps S19 and S22 (Fig. 6) under the environmental conditions in the Northern 
Hemisphere. 

10 The vertical magnetic field = -0.04 mT under the above-mentioned 

environmental conditions in the Southern Hemisphere. The average value Vy_ave in 
this case is set at "110" based on the graph of Fig. 3. This average value Vy_ave =110 
is employed as the value of the parameier vy sensor in Step 517 (Fig. 6). Therefore, the 
value of the parameter vy^delta is determined as 1 150 - 110 I = 40 in Steps S19 and 
15 S22 (Fig. 6) under the environmental conditions in the Southern Hemisphere. 

Consequently, the value hposi_c of the parameter hposi is determined as 
ADJ_HPOSl + 20 / 20 X (+1) X 20 = ADJ^HPOSI + 20 in Step S24 (Fig. 7) 
according to Equation (1) under the environmental conditions in the Northern 
Hemisphere. Likewise, the value hposi^c is determined as ADJ^HPOSl + 40 / 40 X (- 
20 1) X 40 = ADJ_HPOSI - 40 under the environmental conditions in the Southern 

-Hemisphere. In this case, the amount of correction of the current to-be -flowed, to. the 

deflection yoke 13 is a maximum of 20 nmA under the environmental conditions in the 
Northern Hemisphere and a maximum of 40 mA under the environmental conditions in 
the Southern Hemisphere. 



(illb) Convergence Correction 

Fig. 13 is a conceptual view schcmalically illusiraling ihc display screen 100 of 
the CRT 16 and convergence on the display screen ICQ. Three horizonial siraighi lines 
displayed on ihc display screen 100 arc taken as an example hereinaficr. A nniddle one 
5 of the three lines is displayed at the center of the display screen 100. Lines designated 
by 11 r and lib represent the positions of red and blue light emission, respectively. Tlie 
convergence is shown as properly adjusted in Fig. 13. 

The convergence correction coil 14 shall be mounted in such an orientation thai 
the greater the value of the parameter yv] outputted from the D-A convener 8, the greater 
10 the displacement (the amount of misconvergcnce) of the red light emission positions llr 
in an outward direction from the blue light emission positions lib, that is, in an upward 
direction Fl if the lines arc displayed on the upper half of the display screen 100 and in a 
downward direction F2 if the lines are displayed on the lower half thereof. Since the 
directions of misconvergcnce on the upper and lower halves of the display screen 100 are 
15 opposite from each other with respect to the vcnical intensity of geomagnetism, the 
directions of the arrows Fl and F2 arc assumed to be positive on the upper and lower 
halves of the display screen 100 respectively, and attention will be given to the amount of 
misconvergcnce at a position with the greatest misconvergence hereinafter. 

The drive circuit 11 shall be designed, for example, so that the current value to 
20 be supplied to the convergence coirection coil 14 changes by ±1.0 mA when the digital 

value-changes by ± 1. When the GRT 16 has, for example, a 21-inch diagonal screen, 

the amount of misconvergence is ± 0.01 mm when the digital value changes by ± 1 . 

In such cases, the absolute value YVJ^GAIN and the polarity YVJ POL of the 
correction factor are set in a manner to be described below when geomagnetism, e.g. the 
25 vertical component thereof, is changed. 



Iniiiallv, ihc convergence coneciion is normally performed on the display- 
device includine the gcomagneiism compensating device shown in Fig. 4 and the CRT 16 
in the manufacturing environment. Next, the amount of misconvergencc is measured 
undei the environmental conditions in the Northern Hemisphere and under the 
environmental conditions in the Southern Hemisphere for the display device. Figs. 14 
and 15 are conceptual views schematically illustrating the amounts of misconvergence 
when the displav device is placed under the environmental conditions in the Northern 
Hemisphere and under the environmental conditions in the Southern Hemisphere, 
respectively . The amount of misconvergence was -0.1 mm under the environmental 
10 conditions in the Northern Hemisphere ihai the horizontal magnetic field = ±0 mT and 
the vertical magnetic field = *0.08 mT. The convergence correction is performed on 
such misconvergence so thai the red light emission position llr on the upper half of »he 
display screen 100 moves in the direction of the arrow Al and the red light emission 
position llr on the lower half of the display screen 100 moves in the direction of the 
15 arrow A2. Id another instance, the amount of misconvergence was +0.2 mm under the 
environmental conditions in the Southern Hemisphere that the horizontal magnetic field = 
±0 mT and the vertical magnetic field = *0.04 mT. The convergence correction is 
performed on such misconvergencc so that the blue light emission position lib on the 
upper half of the display screen 100 moves in the direction of the arrow Bl and the blue 
20 light emission position lib on the lower half of the display screen 100 moves in the 
directiorfof the arrow B2. Such a correction may be achieved by controlling ihe curreni 
to be flowed to the convergence conection coil 14. 

In the instance shown in Fig. 14, the setting is made such that YVJ GAIN = 10 
and YVJ^POL = In the instance shown in Fig. 15, the setting is made such that 

25 YVJ GAIN = 20 and YVJ_POL = "-.'* The values " + 1" and "-1" are used respectively 
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to rcprcseni ihc signs and of the value YVJ_POL.for ihc calculations given by 
Equation (2). 

The venical intensity of geomagnetism detected by the geomagnetism sensor 2 
is, for example, +0.04 mT in the manufacturing environment, +0.08 mT under the 

5 environmental conditions in the Northern Hemisphere, and -0.04 mT under the 
environmental conditions in the Southern Hemisphere, as above described. TTiereforc, 
the value of the parameter vy_delia is determined as "20" under the environmental 
conditions in the Northern Hemisphere and as "40" under the environmental conditions in 
the Southern Hemisphere as described above (in Section Ilia). Consequenily, the value 

10 yv}_c of the parameter wj is determined as ADJ_YVJ + 10/20 X (+i) X 20 = 
ADJ_YVJ + 10 in Step S25 (Fig. 8) according to Equation (2) under the environmental 
conditions in the Northern Hemisphere. Likewise, the value wj c is determined as 
ADJ_YVJ + 20 / 40 X (-1) X 40 = ADJ_YVJ - 20 under the environmental conditions 
in the Southern Hemisphere, in this case, the amount of correction of the current to be 

15 flowed to the convergence correction coil 14 is a maximum of 10 mA under the 
environmental conditions in the Northern Hemisphere and a maximum of 20 mA under 
the environmental conditions in the Southern Hemisphere. 

(lllc) Beam Landing Correction 
20 Figs. 16 and 17 are conceptual views schematically illustrating the display 

-sereeri-100 of-the-GR^16-and beam landing on ihe display screen lOO. — For purposes of 

convenience, there are shown 15 dots arranged in a matrix with five rows and three 
columns. The beam landing is shown as properly adjusted in Fig. 16. Fig. 17 shows 
the arrangement of the 15 dots when beam mislanding occurs. 
25 The term "beam mislanding" used herein means a deviation of the landing of 



electron beams in ihe horizonial direcuon of ihe display screen 100 due lo the vertical 
intensity of eeomagnciisnK which causes a degradation in puriiy in the horizontal 
direction of the display screen 100. The lateral expansion of the dots in Fig. 17 
represents the beam landing deviation which is most remarkable at the center of the 
5 screen and decreases in the upward and downward directions of the screen. 

The beam landing correction coil 15 shall be mounted in such an orientation 
that the greater ihe value of the parameter vcancel outputted from the D-A convener 9, 
the greater the amouni of mislanding of red, green and blue beams corresponding to one 
dot in the direciion of the arrow F. The amouni of beam mislanding at the center of the 
10 display screen 100 is employed hereinafter, with the direciion of ihe arrow F assumed to 
be positive. In the same ambient magnetic field environment, the value of the parameter 
vcancel employed to provide the arrangement of the 15 dots shown in Fig. 17 is greater 
than that employed to provide the arrangement shown in Fig. 16. 

The drive circuit 12 shall be designed, for example, so that the cunent value to 
15 be supplied to the beam landing correction coil 15 changes by 1.0 mA when the digital 
value changes by iz 1. When the CRT 16 has, for example, a 21 -inch diagonal screen, 
the amount of beam mislanding is ±0.1 um when the digital value changes by ±1. 

In such cases, the absolute value VCAJSCEL_GArN and the polarity 
VCANCEL_POL of the correction factor are set in a manner to be described below when 
20 geomagnetism, e.g. the vertical component thereof, is changed. 

Initially, the beam landing correction- is normally performed on the display 

device including the geomagnetism compensating device shown in Fig. 4 and the CRT 16 
in the manufacturing environment. Next, the amount of beam mislanding is measured 
under the environmental conditions in the Northern Hemisphere and under the 
25 environmental conditions in the Southern Hemisphere for the display device. Figs. 18 



and 19 arc conccpiual views schematically illusiraiing ihc amounis of beam mislanding 
when the display device is placed under the environmental conditions in the Northern 
Hemisphere and under the environmental conditions in the Southern Hemisphere, 
respectively. 

The amount of beam mislanding was -4.0 u m under the environmental 
conditions in the Nonhem Hemisphere that the horizontal magnetic field = ±0 mT and 
the vertical magnetic field = + 0.08 mT. The beam landing correction is performed on 
such beam mislanding so that the electron beams move in the direction of the arrow F 
before beam landing. In another instance, the amount of beam mislanding was +12.0 
U m under the environmental conditions in the Southern Hemisphere that the horizontal 
magnetic field = ± 0 mT and the vertical magnetic field = -0.04 mT. The beam landing 
correction is performed on such beam mislanding so that the electron beams move in the 
direction opposite from the direction of the arrow F before beam landing. Such a 
correction may be achieved by controlling the current to be flowed to the beam landing 
correction coil 15. 

In the instance shown in Fig. 18, the setting is made such that 
VCAN.CEL_GA1N = 40 and VCANCEL^POL = "+." In the instance shown in Fig. 19, 
the setting is made such that VCANCEL.GAIN = 120 and VCANCEL_POL = The 
values "+1" and "-1" are used respectively to represent the signs and of the value 
VCANCEL_POL for the calculations given by Equation (3). 

The vertical -intensity of-geomagnetism detected by the geomagnetism sensor 2 

is, for example, +0.04 mT in the manufaauring environment, +0.08 mT under the 
environmental conditions in the Northern Hemisphere, and -0.04 mT under the 
envirorunenial conditions in the Southern Hemisphere, as above described. Therefore, 
the value of the parameter vy^delta is determined as "20" under the environmental 
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conditions in ihe Nonhcm Hemisphere and as "40" under (he environmcnia! conditions in 
the Southern Hemisphere as described above (in Section Dla). Conscquenily. the value 
vcanceLc of the parameier vcancel is determined as ADJ_VCANCEL 4 40 / 20 X ( + 1) 
X 20 = ADJ^VCANCEL + 40 in Step S26 (Fig. 9) according to Equation (3) under the 
5 environmental conditions in the Northern Hemisphere. Likewise, the value vcance^c is 
deicrmined as ADJ .VCANCEL + 120 / 40 X (-i) X 40 = ADJ.YVJ > 120 under the 
environmental conditions in the Southern Hemisphere. In this case, the amount of 
correction of the cuncnt to be flowed to the beam landing correction coil 15 is a 
maximum of 40 mA under the environmental conditions in the Northern Hemisphere and 
10 a maximum of 120 m.^ under the environmental conditions in the Southern Hemisphere. 

Although the respective coneciion factors are divided into the absolute values 
HPOSI^GAIN, YVJ_GAIN, VCANCEL.GAIN thereof and the polarities HPOSLPOU 
YVJ POL, VCANCEL_POL thereof in the above description, the correction factors may 
contain the positive and negative signs. 
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(VI) Detailed Description with Attention Given to Vertical Intensity of 

Geomagnetism 

(Via) Convergence Correction 

As described above in Section (Illb), the misconvergence on the display screen 
20 100 under the influence of the vertical component of geomagnetism is such that the 

directions th^Feof onlH^Upper and lower halves'df "the display-screen^ opposite 

from each other. Fig. 20 is a graph schematically showing a variation in the value of the 
parameter yvj outpuited from the D-A convener 8 for each fame displayed. Thus, the 
variation in the value of the parameter yvj must be synchronized with vertical deflection 
25 for each frame. To this end, the CPU 6 receives and modulates the vertical deflection 
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signal VH lo generate ihe parameter wj which varies as shown in Fig. 20. 

The parameter yvj shown in Fig. 20 for a lime period corresponding to one 
frame is represented by a line segment which varies unidircctionally with a fixed gradient 
(i.e., at a constant rate of change with time except during the transition from one frame to 

5 another). Tlie value of the parameter >'vj may be set so as to vary around the value 
ADJ_YVJ with an amplitude of YVJ GAIN X YVJ POL X vy_^dclia. 

As shown in Fig. 20, such a convergence correction can optimize the amounts 
of convergence on the upper and lower halves of the display screen 100 in symmetrical 
fashion, and is easily made in that the memory 1 stores a smaller number of values therein. 

10 Aliemaiively, the convergence corrcciion may be made lo optimize the amounts of 
convergence on the upper and lower halves of the display screen 100 in asymmetrical 
fashion by setting separate absolute values YVJ_GAIN of the correction factor for the 
upper and lower halves of the display screen 100. This technique is used, for example, 
when electron guns of the CRT 16 are not perpendicularly opposed to the center of the 

15 display screen 100. Fig. 21 is a graph showing the value of the parameter yvj in such a 
case. The parameter yvj shown in Fig. 21 for a time period corresponding to one frame 
is represented by two continuous line segments which varies unidirectionally but have 
different gradients (i.e., at two rates of change with time) corresponding respectively to 
the upper and lower halves of the display screen 100. 

20 

— : __: — : (-VIb)-Beam-Landing-Gorr€Ction — - - - — 

As described above in Section (Hie), the beam mislanding on the display screen 
under the influence of the vertical component of geomagnetism is most remarkable at the 
center of the display screen 100, exhibits variations in the same direction on the upper 

25 and lower halves of the display screen 100, and decreases in the upward and downward 
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direciions. Figs. 22 and 23 are graphs schematically showing variations in the value of 
the paramciCF vcancel ouipuiicd from ihc D-A convener 9 for each fame displayed. 
Thus, the variation in the value of the parameter vcancel must be synchronized with 
vertical deflection for each frame. To this end, the CPU 6 receives and modulates the 
5 vertical deflection signal VH to generate the parameter vcancel which varies as shown in 
Fig. 22. 

The parameter vcancel shown in Fig. 22 has a peak at the midpoint of the lime 
period corresponding to one frame and is represented by two continuous line segments 
having symmetrical gradients with respect to the peak. The value of the parameter 
10 vcancel may be set so as to have an extremum of VCA>JCEL_GA1N X 
VCANCEL_POL x vy_delia relative to the value .AX)J_VCA>JCEL. Additionally, the 
parameter vcancel need not have such a triangular waveform but may have a waveform of 
a quadratic function as shown in Fig. 23. 

As shown in Figs. 22. and 23, such a beam landing correction can optimize the 
15 amounts of beam landing on the upper and lower halves of the display screen 100 in 
symmetrical fashion, and is easily made in that the memory 1 stores a smaller number of 
values therein. Alternatively, the beam landing correction may be made to optimize the 
amounts of beam landing on the upper and lower halves of the display screen 100 in 
asymmetrical fashion by setting separate absolute values VCANCEL^GAIN of the 
20 correction factor for the upper and lower halves of the display screen 100. This 

rechnique is used^ for example, when the electron guns of the GRT 16 are not 

perpendicularly opposed to the center of the display screen 100. Fig, 24 is a graph 
showing the value of the parameter vcancel when the electron guns are positioned below 
the center of the display screen 100. The parameter vcancel shown in Fig. 24 for the 
25 time period corresponding to one frame is represented by two continuous line segments 



with different gradients corresponding respectively lo an upper pan of the display screen 
100 which lies above the electron guns and a lower pan thereof which lies below the 
electron guns, but has a peak deviated from the midpoint CENT of the time period 
corresponding to one frame to exhibit an asymmetrical waveform with respect to the 
midpoint CENT. 

Funhermorc, the parameter vcancel may be controlled by the value 
ADJ_VCANCEL which specifies a DC level to counteract the influence of variations due 
to individual differences in the CRT 16 which include variations in the beam landing 
correction coil 15. 

While the invention has been described in detail, the foregoing description is in 
all aspects illustrative and not restrictive. It is understood that numerous other 
modifications and variations can be devised without depaning from the scope of the 
invention. 



CLAIMS : 



1. Ax\ cnvironmcnial masnciism compcnsaiing device comprising: 
a maenciism scnsoi foi deieciing a venical component of a magnetic 
environmeni in which a caihode-ray lubc including a deflcciion yoke, a convergence 
correciion coil and a beam landing correciion coil is placed lo ouipui a detection signal: 

an arithmetic unit for determining first to ihird parameters based on said 
. detection signal: and 

a driver for supplying current having values set based on said first to third 
3 parameters, respectively, to said deflection yoke, said convergence correciion coil and 
said beam landing correciion coil. 

2. The environmental magnetism compensating device according to claim L 
wherein said current supplied to said convergence correciion coil varies at a 

.5 single rate of change in synchronism with a venical deflection signal for said cathode-ray 
tube. 

3. The environmental magnetism compensating device according to claim 1, 
wherein said current supplied to said convergence correction coil varies at two 

20 difference rales of change for a time period corresponding to one frame in synchronism 
- _with-aj/.enical .deflection signal for .said.cathode^ _ . „ . . 

4. The environmental magnetism compensating device according to claim h 
wherein said current supplied to said beam landing conection coil is in 

25 synchronism with a vertical deflection signal for said cathode-ray tube and has a 



waveform symmeirical with rcspcci lo a midpoint of a limc period corresponding lo one 
frame. 



5. The environmental magnetism compensating device according to claim 4, 
wherein said curreni supplied to said beam landing correction coil varies 

linearly. 

6. The environmental magnetism compensating device according to claim 4, 
wherein said current supplied to said beam landing correction coil varies non- 

linearly. 



7. The environmental magnetism compensating device according to claim 1. 
wherein said current supplied to said beam landing correction coil is in 

synchronism with a vertical deflection signal fox said calhode-ray tube and has a 
waveform asymmetrical with respect to a midix)int of a limc period corresponding to one 
frame. 

8. The environmental magnetism compensating device according to claim 4 or 

5, 

wherein said current supplied to said beam landing correction coil has a 
variable DC level. 



9. Use of the environmental magnetism compensating device according to any 
one of claims 1 lo 8 in a cathode-ray tube display device with said cathode-ray tube. 



10. An environmental macnciism compcnsaiing device 
subsiantially as hereinbefore described with reference lo and as illusiraled in 
any one of ihe accompanying drawings. 

11. A caihode-ray lube display device comprising a caihode-ray 
lube, a defleciion yoke, a convergence correction coil, a beam landing 
correction coil and an environmental magnetism compensatmg device as 
claimed in any one of claims 1 to 10. 

12. A device for compensating for the effects of environmental 
magnetism on a cathode-ray tube, the device comprising means for 
determining at least the vertical component of environmental magnetism, and 
means for calculating at least one correction value for use in driving the 
cathode-ray tube using at least said vertical magnetism component. 

13. A method of compensating for the effects of environmental 
magnetism on a cathode-ray tube comprising determining at least the vertical 
component of environmental magnetism, and calculating at least one 
correction value, using at least said vertical magnetism component, for use in 
driving a cathode-ray tube. 
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14. A cathode-ray tube display device comprising a cathode-ray 
tube, means for outputting a correction value or values calculated using a 
device or method as claimed in any one of claims 1 to 9 or 11 to 13 and means 
for driving said cathode-ray tube using said correction value or values. 

15. A device for compensating for the effects of environmental 
magnetism on a cathode-ray tube substantially as hereinbefore described with 
reference to Figs. 1 to 25 of the accompanying drawings. 

16. A method of compensating for the effects of environmental 
magnetism on a cathode-ray tube substantially as hereinbefore described with 
reference to Figs. 1 to 25 of the accompanying drawings. 



Amendments to the claims have been filed as follows 

CLAIMS: 

1. All environmenta] inagnetism compensating device for use 
with a calhode-ray tube including a defleciion yoke, a convergence correction 
coil and a beam landing correction coil, the compensating device comprising: 

a magnetism sensor for detecting a vertical component of a magnetic 
environment and for outputling a detection signal; 

an arithmetic unit for determining first to third parameters based on 
said detection signal; and 

a driver for supplying current having values based on said first to third 
parameters, respectively, to said deflection yoke, said convergence correction 
coil and said beam landing correction coil. 

2. The environmental magnetism com|>ensating device according 
to claim 1 , 

wherein said current supplied to said convergence correction coil 
varies in synchronism v^dth a vertical deflection signal for said cathode-ray 
tube at a single rate of change. 

3. The environmental magnetism compensating device according 
to claim 1 , 
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wherein said current supplied to said convergence corrcciion coil 
varies in synchronism with a vertical deflection signal for said calhode-ray 
tube at two difTereot rates of change for a time period corresponding to one 
frame. 

4. The environmental magnetism compensating device according 
to claim 1 , 

wherein said current supplied to said beam landing correction coil is in 
synchronism with a vertical deflection signal for said cathode-ray tube and has 
a 
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waveform svmmciiica! wiih icspcci lo a midpoini of a lime period corresponding lo one 
frame. 

5- The cnvironmenial magnetism compensaiing device according lo claim 4, 
wherein said current supplied to said beam landing correction coil varies 

linearly. 

6. The environmental magnetism compensaiing device according to claim 4, 
wherein said current supplied to said beam landing correction coil varies non- 

linearly. 

7. The environmental magnetism compensating device according lo claim 1, 
wherein said cuneni supplied to said beam landing correction coil is in 

synchronism with a vertical deflection signal for said cathode-ray tube and has a 
waveform asxTnmclrical with respect to a midpoint of a time period corresponding to one 
frame. 

8. The environmental magnetism compensating device according to claim 4 or 

5, 

wherein said current supplied to said beam landing correction coil has a 
variable D C level, . . 

9. Use of the environmental magnetism compensaiing device according to any 
one of claims 1 to 8 in a cathode-ray tube display device with said cathode-ray tube. 



10 



21 

10. A cathodc-ray tube display device comprising a caihodc-ray 
tube, a dcncclion yoke, a convergence correciion coil, a beam landing 
correction coil and an environmental magnetism compensating device as 
claimed in any one of claims 1 to 9. 

11. A device for compensating for the effects of environmental 
magnetism on a cathode-ray tube substantially as hereinbefore described with 
reference to Figs. 1 to 25 of the accompanying drawings. 

12. A method of compensating for the effects of environmental 
magnetism on a cathode-ray tube substantially as hereinbefore described with 
reference to Figs. 1 to 25 of the accompanying drawings. 
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